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1 1 

3 * 3fc»*» <b & S BMIrfW < — ^ t & R/S##Ttr 3 * 3frfb-*- % a 

t*SfeWLt-r%>, 5 — 3 — K— 2— ^f - ;v^l.#m<7)M^feo 
[»*JR2] 

RJ35£j£ifc 1 tMCitlt 0 . 1-5 M^OTKSrjtinx.T^.^^m 

1 fclB«© 5 — 3 — K— 2— > fi^lfS^SIJSo 

^%0JRmo«^-^^ H H H aiX^lc'; -9->f ? ;H"£, m&M 1 Xt± 2 KfBtto 5 - 
3— K— 2 — ^ *)\"£Mj§m<r>M&-ftm o 

£gRf*9>f h*«S i/A 1 *)VS£2 0- 5 0 0T?&^ 1 ~ 3 Oflf*t**KIB* 

<7)5-3-K-2-^ f^ifiOS^fto 

0 9 'f h# s S i /A 1 ^e;W£2 0-5 0 OT^ot, S i > 

— 3 — K — 2 ^ScJS^BfeoSWfcfrfe, 

6 ] 

Mg, Ti> Sn, Fe, Ni, Zn, Pb> A g#>&X(£ — m&±X-$>2> , fflf*^ 
5 KSMftO 5 — 3— K— 2 ^;v^ft#m^S^^feo 

7 ] 

5 — 3 — K-2— ^ f-)^M^W.<OWSLH s 9 9%fil±t\ ^#M&fc LT-g-Stt* 3 

> a^MMb-frW, Hit, -tf*9>r K xiteJRBft'ffcW 5 o o 

p pmJSLT-C**. W^l-60-(IT*L*»^|E|R<0^ftt io-C«l3S$*tS 5-3 - K — 

2 ->f-^Ji.#m 0 
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[SfcWofcffcl 5 — 3— K— 2 — * *-/i/£jMH»oSHi:#8c 

[0 0 0 1] 

#5&ww\ 2-* 3 ^awti-a 5 - a - k- 2 - * fj^ni^ii 

[0 0 0 2] 

5 - 3 - K- 2 - ^ f J^If tW^M LTt±, ffifllflH- HJ ^^SlfO* 

^3^1:2-^ fr&Mm. zKmmtttm m *- ^ 1 #m) . m 

Wi*'J»?A (ill) h 'J 7 ;v t n T 3^{t*'J^At2-ptf ;v$If 

?£-CtiiRW 1 8 %bM#>X& < . i fcRJSlfcM b LX&D%MikMX~}tb2>WMmi- V V 

ir5:t2^S-C(iW3 3 %t@v>±lc#^o^v^ ij ^A«l«r-ttffli-*fcft. If 
5-3 - K- 2-**fr ! £UmWL<Dm3k'%&b LXli7fMm&i><7>X"$>2> 0 
[0 0 0 3] 

mbmsv mwtT h >; <7 a himb s *s 2r & (« x. u\ direst 6 . 1 mm) 

[0 0 0 4] 

Kvf -V-Sct? 5 -3 - K- 2 -^/^Jt^mfc^jSI" -hn{L 
[0 0 0 5] 

o T^S# % 3 - 3 - K-$Iff©Wl± 4 3 t if* oTJS V) N 2 - 

[0 0 0 6] 

4 3 -7 ii > 3-7 a -7 * m& if (omftM * « v^* 3 -7 mt&tim *> 
tix^Zo m*.&> mmmb^zB^mbMB^mmi-v 1 ) v&iftmmtz-x&K^ 
x^b fmw&MG&M) , m^wzmn^itft&mit&mzwx kilt 
v^t5w#?>iiTv^^ mm*&M:i l z&mLx\t>&fc&R&&T&<vmmmmv>n 
m*-k%<, x&mnm-fimb Lxitmmtftxum^o ttz, #tra6 tm^sj& 

#fc3«7*fcja3 -75tm&ffiV*T 2 -^^■^jg l #aftfcR(S$-er*^*«B!^$*tTV»4 
o L**L4*»e>> ^HifeW* «t JR^ti 5 2-6 5%SKfcfc if£oT:fe*K 

9 5%mm.b&^ti)t>, iizmm&*nzi~te%%&ffi%Lxn&&^btet)^ 
■fvtxtemfcbte&o ztzfj&&mmk<Dnmzi>m&te&<&MLx^2>i)^ mmx$> 

TV* ^-^7>^t • ®iRtiB*-C*&o MflT'tl 
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[0 0 0 7] 

5 — 3— K— 2-**)V&MMmm&KW>LXi±, 3-3 — K— 2— ^-f- 

fc^s**tt^*iS:«-r*^t±^$*t-cv^v> 0 &&mik&®*VLW:m$imzB visit 
* fc, sm«^«mab >9 . Lfri>m=?-m\m*Girz> 2-*r)v&MMm<?>n%tt 

&mte^*x<DRfomt%3£*%\t>tix\<*%:\>o z<om~$£&<offift"e\*16M1Rto^ fro 
3 flS«©Rf«|v*6!)i 5-3 - K -2-* ^^M^Wt<omkmm^E 

[iM*WpS:iR 1] Journal of the Indian Chemical S 
ociety, 1930, pp 5 0 3-5 0 4 

[#Jj#fp^cm 2] Journal of the Chemical Society, 
Perkin Transactions I., 1974, pp2405-240 
9 

l^&WfXffii 3] Organic Syntheses, Collective Vo 
lume'. II, 1943, p3 5 1 

[**fiFft\fcltt 4] Organic Syntheses, Collective Vo 
lume. V, 1973, p478 

[##f¥3t$t£ 5] Russian Journal of Organic Chemi 
stry, 34, 7, 1998, pp997-999 

6] Bui letin of the Chemical Society 
of Japan. , vol. 73, pp951-956 (2000) 
[WW WfJCffit 7] Catalysis Letters, 40, 1996, p257 
mWrXm 1] #M 2003-12597 

[#fp^cM2 ] mmm 59-219241 

1-50281 

l * *> t -r mm] 

[0 0 0 8] 

[M & * co^m] 

[0 0 0 9] 

ifx\ ^oumxityf^mx^-ofz^mmo 5 - 3- k- 2 -j-^^&m. 
[0010] 

^/^JS.*!**^* LX^ZKi>]fat>b1rlfe^mikmxRfctfmftL, ftR^BMt 
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[0 0 11] 

ilfifct*, (l) tob (7) K-2->-?-;v£&#@£o$i$l;£&, S. 

(1) 2-*^;v£&#mfc> |3l^t7^b, &7klfcm, a**, RVa^fSl 

t » 3 -7 m ma* 4 * *>4>fc < & — * t Kjffci- %> RS^ftTt- 3 «7 tHb-t- 
^ 3 -7 mitKBxm t s u i i) £ *f m s * * £ mx^io - o * d&sie 1- 

^-k^^mti-^, 5-3 - K-2-^;v£l,#m<7>iJBi:fr&o 

(2) RiS4ftiftlii«|5i:itL"C0. 1 ~- 5m&Uv>fc*MZ.X!km®*%tmz*t2> ( 

i ) Kmm<o 5 — 3 — k— 2 — ^ ^^^ji.#mo$g^& 0 

(3) ^©iiiiR^m^o-gis^^ffix^^v^'r^^-r^, (i) xi± (2) iciam 

(4) ^M-fe**?^ h^S i/A 1 ^e;vit2 0- 5 0 0t^^^ (1) ~ (3) toffitifr 
KUm<0 5 - 3 - K- 2 - * f^^lfiWU^ft, 

(5) £ffiRf*-7-f b**S i/A l*^Jfc2 0- 5 0 0"C*oT, f^iitcS^SS 
K AU 0kl±*ft*aSlO7C*3&*. #^l*l^vMi#^^^-r^, (4) KifBttO 
5-3 — K— 2-^-f - ;v^,t#m<7)«i7t^So 

(6) ff©i«i:l*4S U AK 0*:W:J*&3«£o5g***, Na, K, Cs, C 
a.Mg, Ti, Sn, Fe, NU Z n. P b, A gfrt>M&tl&— fcJSLt-C**, ( 
5 ) tEltO 5-3-K-2->^ ^Slfi^Wfto 

(7) 5 — 3— K— 2 — ^ "f- *3cJi.#Hft*)#ftSE7&* 9 9 % jyji"e, ^ttW t L X<S£ ti2> 3 

0 0 p pmJSLT-C**, (1) - (6) <7>M*l^!5«CD^&^ £ o TS£dt£ 5-3 
- K-2-^;v£,t#m 0 

[0 0 12] 

J: 1} N E^ n a B ^OM^ n H «ffl^«^T^^ 5 — 3 — K— 2 — t^fr&M. 
«*6JK. ^oiltHSdt^Ho itz, KB, ftM-ffiWifrb* 

[H^S:^ifei-4^«7 0ft&<7)^] 
[0 0 13] 

[0 0 14] 

3«7*ftR(E*fr-5R&fcM\ /&M-e*9>f hOffeT, 3<>^k*H, 3?f!tm^i§3 
•7*BMJ^&ffcffl*##3*TfHo a a^SfcflsRJBti*^*^ 2-* 

«r*5l¥$*sc t-CRJ©tt«:Sii6*ifi5'S****o 3<7fj| > 3 vm&, vmm&ffitib 
[0 0 15] 

20-500O& ©^i tv^ 0 f fc#»0*JftnaHrflC*** Si, Al, OM^IO 
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Ttm, tfUx-tfN a> K, Cs, Ca, Mg, TU Sn, Fe, N U Zn, P cU Ag 

m«t/i^O. ftffl UfcfflUSU j&Wim*J&Mp D pOW£ffi^-T:k &v> 0 
[0 0 16] 

[0 0 17] 
[0 0 18] 

*HWo*jfeH*ttSJRlSaiKt±N 5 0-2 0 0 r> »JL<(i 70-150 0 C<£>I£B 

TO. 0 0 5-2MP a, ff-t L< 1*0. 0 1-1MP aOffflt^^o 
[0 0 19] 

2 - >f-;v^i.#m^Sft^Ji l 0 5°CX& 15 , Jtt^ioiaK^RJStfr^^Kti^ 

1 LT 0 . 5-10 0If?fT^«ffl«S L < , JEfcfif* L < 1 

-5 0MW«>i6H'e**o 
[0 0 2 0] 

, 2-^f;V$iftlti|5i:*tLtO. 1-1. 5M». »*U<t±0. 5- IS 
iS&fcttLTO. 0 1-1 itHSWfi^lf 1 1 < > Ii:jf J t < li 0 . 0 5-0. 5 
[0 0 2 1] 

JeJLt, SPiL< »±0. ltiM±t*4o pm***U ho-ttffli^tttJ: D^fcvMI 
#tc»±^*RlBflH43W9*fr, 5 — 3— K— 2 -^^■/U5feja.#Bfc'**WR»K:#* £ 

[0 0 2 2] 

mimmey&mmzMMn 2-* 1 lt 0 . 01-2 m«, 

SftL<t±0. 1-1. StlMlT^^, il7K^o^ffi«^C:^J: D^*v>»-fr 
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[0 0 2 31 

-^^if^LHsv (tssiwaft) tu, o. o 5~ i h~ 1 tmrnztiZo 

[0 0 2 4] 
[0 0 2 5] 

K)£4Mltil|5^LT0. l~-5S*^^7K^»i-^.t^L7t5-3- K — 
2-^«l«9 0%J^±7& ? *rlHi-^>o *faJL/c^ H B H {±Tim^i ^0J|X1-^»o 7fc& 

£ s > lilt b V * A, ffiflfsBbfc*"?- b y 9 A, Xt±^«m^ b U A#fc^«>jRfc;.£j£ 

U o. 0 5itWTm-e*So 

[0 0 2 6] 

55*** *o 5-3-K-2-^^;^S#m<7>0W^±^ *oS„ D n iSg^a*fc*v» 
fci£>fc«\ ®^4«0^<7>5 0-9 0%^ i ;^-f 4^>3ft*5S^"T?*)*o 
[0 0 2 7] 

2-^^;v^#m=£r i ffSl^*7'f b, Bfcm. &7KM> 3 9*, 3ttf3 9*Sftfc«3 

^ * & antsy < t *> tzftfeir h wfo&WT -c 3 ? m<fc-r & 3 9 

[0 0 2 8] 

nmm i 

^«^t£$fx.*: 1 0 LJKJS#»^»Bi2 6 7 8 g> &e*B1«8 2 3 g. 2-^;v 
$Ifi7 0 0 g, 39*5 0 2 g, 7 0%3 9#Bfo*Ci!Fi£2 9 9 g> H-/?-tf*7^b 

1 6 1 g*ffc&*. jt3£ffij£ (1 2 2D) 1? 4 l$|BIRJfc RJfo&TM- £ -te** 9 
'f b fcflt«K J: l)#^U ifttttc 1 0%^*B!E»t b D >>A*»jS2 0 0 g i:7jc2 5 0 0 
g£flnx.T3 OtiT^Lfco *fmt7tft H B H ^M^j:oT0iRLT^%l 2 0 4 g 

(JfejftfcM:) *f*fco 0TO B B H & W« H P L C (ifiS&ifrfc* n^e f^97) 

ml/;^ jeJLToRjej&«##e>nfco 

2 - ^ f - /usfcjMBWEftsp : 9 7.0% 

5 -3- K- 2 -***' , £&mWL : W 9 4. 3%. 3HR2f5 9 7. 2 % 

3 - 3 - K- 2 - > *-^Ji*Hfc : JR* 0 . 7 %, ®^ 0 . 7 % 
5 — 3 — K— 2— > f-^se-&#Bft#*JR^ : 8 9 . 6 % 

ft A* 5-3 — K— 2— ^ *-/l/£jg.«fc#fiI£ 9 9. 7 % 
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±MX'%hfrtz%kMil g**?;-)l2 5mLi:»L> 4%KI*»j|2 5mL, 17 

$lltt5ppm1?*ofc, *fc I CP^7n^*ftwJ:tt^ Li, Na, K, Mg, C 
a, Sr> B a. Sc. Y, T i , Z r, V, Nb, C r , M o , W, M n . Fe, Ru 
, Co, R h, Ni^ P d, Pt, Cu, A g % A u, Z n, C d, A 1 , In. S U 
Sn, Pb, P, Sb, S»i|fttB$M% 1 JR* W2m<7>jtmMnM 1 p pm^TX* 
& o o 

10 0 2 9] 

*ifefiJ2 

®^m* 3 3 6 0 ftt7lcl^m^3 2 2 g. 3>^fit£5 4 4 g, 3 ^ff^t? ») left 3 

^mm. 1 9 1 g 1 1 n*&^rtfejc «t «j afc&jfc* n4 9g*d 

2-* rfr&M&W&lW : 9 3.0% 

5 - 3 - F- 2 - p< fl^Ifl : JR5p 9 0. 0 %, mffi& 96. 8 % 

3 - 3 - k- 2 - ^ ^)v&m&Wl : jr* o . 2 %, 0 . 2 % 

5 - 3 - K- 2 - ^ f^^ififlW 18 5. 2 % 
Sal* 5 - 3 - K - 2 - ^ f JV^If W 9 9 . 5% 

±E"C#fe#t*:ttft*a-*fLfctt*^ 3mtii±5ppm, Li, Na. K, Mg, 
C a. Sr. B a. Sc. Y, Ti, Z r, V, Nb, C r. Mo, W. Mn, Fe, R 
u. Co. R h. NU P d. Pt. Cu, Ag. Au. Zn. Cd. Al. In. Si 
, Sn, Pb, P, Sb, S{±*fcffi$*L-f, 1*. ^LTf2m<0%mm^ 1 p pm&T 

[0 0 3 0] 

^*&^!I3 

2**011 i <D^mmM.<DmM^mm • L--c»e>*t7tjea i40g©9o% (126 

- /?-tr*9^ h *Ktv»fcjRH*»§*fe^ 1 0 %f-5j-ffiSfe?- b V t? AM®2 0 0 gt 
7K2 5 0 0 g*inx.T3 or^fitiPL^o tfmLfc«h&*i*«i::J: OWL, £j» 1 
2 2 8 g &#fco fSfi«t»0 5 — 3— K— 2 — ^ 1- Jls&M&WLOmm* 9 9.6 %"C* o 
o iftll*$5-*rL;fc*S* % 3 ^*-a-«t± 5ppm. Li. Na. K. Mg, Ca, Sr, 
Ba, Sc, Y, Ti, Zr, V. Nb, Cr,Mo,W, Mn, Fe, Ru, Co, R 
h. Ni. Pd. Pt, Cu, Ag, Au, Zn. Cd. Al. In. Si. Sn. Pb 
. P. Sb. Stttfetti$*Ll% II, %.U*2m<OTtmtffifri> 1 P pm&T-Cfcofco H 
Jfe®] 1 T-# f> frlfc 5 - 3 - K- 2 - ^f;^ifK(7)^ B B aii 1 2 0 4 g -C&o fcri*. H,#r 

[0 0 3 1] 

JfeWtWl 

Hife^Jl fclelC^g^ffl^T. ft® 3 6 8 0mLK2 - ^f^Ifi6 0 0 g. 3* 
*4 8 0 g. 5 0%&BVmWi7m%L2 8 8 g. M 8 8 g *tt&*, itSfcM? (1 

2 0*c) -e7i*iaiRj&s*7to 3 0"c^-e^*n^. wmLfcifcefe©ii8S«:»B0fc: * $ m 

JRU £J»6 2 4 gfcftfco ##f©Sr*, WTOK^Iffi^/;, 

2- * f-z^JM^MEftsp 9 4. 0 % 

5-3- h*-2-**)V&MMm: W 6 9. 0%, 7 3. 4% 

3- 3- K-2-*^;v£Jt#m: JDU* 2 0. 0%> 2 1. 3% 
5 — 3 — K— 2— ^ f-^.t^MMW : 5 4 . 0 % 

fefl* 5 - 3 - K- 2 - ^ ^;V^Ji.#m^« 9 5. 0 % 
5-3-K-2-p<f- ;V^t#m^^JS. iR* t i> KH& < o Tfeo 

±lBT*»fcftfc*&^fc#*rLfc»*, 3^*^414 6 2 0 p pnTC*ofc 0 tfclCP 
^7G§!t53^f K: <£ tU3f, Li, Na, K, Mg, Ca. Sr. Ba. Sc. Y. Ti. Zr 
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, V, Nb, Cr, Mo, W, Mn, Fe, Ru, Co, Rh, Ni, Pd, P t, Cu 
% Ag, Au, Z n, Cd, A 1 , In, Si. Sn, Pb, P, Sb, SlitfctHSfrl* 
, 1JS, ~ELTf 2 K^Jt^ttflM 1 P pmaT-e*ofc 0 
10 0 3 2] 

Jfc«08 lt'#(btL^5-3-K-2- ^ *-/l/£j&#BfcHiK 9 5.0 1 0 0 g * 

W2 0 0 0 gi:9 0*CT?»#U 3 OlCi-e^lfc. tlCJ: *)*fffiL^KafeOie 
H6 0 g*@JRU, HP LClCi t)**fL/SiBf*, 5-3-K-2-^f^IftM 
14 9 8%T?*ofco #k*L£^ H B H £##fL£££Jit:, 3mtUi5 4 5 ppm'C*ofc 
o tltlC P£7G*fl**f «fc Li, Na, K, M g , C a , S r , B a , S c , Y 

, TU Z r , V. Nb, C r , M o , W, M n , Fe, Ru, Co, R h , N i , Pd 
, P t, Cu, A g, Au, Z n, C d, A 1 , In, Si, Sn, Pb, P, Sb, S 

10 0 3 3] 

&*SfeBft£teffl Lfcv>m*U±|lifcflll 1 H4llft^Fftt?ff &Jfcft 5 9 8 g «r#^ 0 # 

2 - > -f - ^^cJg.#a«E<fc^s 6 5. 8 % 

5-H-K-2-^f;V$Iff : W 6 0. 2%, 9 1. 5% 

3-3-K-2-P* ^;v$,ift : W 2 . 2 %, 3 . 3 % 

5 — 3— K— 2 — ^ -f- JV$Mt#itt$ : 45. 8 % 

5 - 3 - K - 2 - * * fr&M&MMm 9 5. 2 % 

5-3-K-2-^f - ;v^l,#@S^)*&JS, W i> <frotz 0 

±12-C#^tL/«:^ H H H ^^Jf Lfc£r*, .3 ^Ht^ fifi 4 8 0 p pmf^fc. ifclCP 
£5c*3MfrKJ:*U:ir, Li, Na, K, Mg, Ca, Sr, Ba, Sc, Y, Ti, Zr 
, V, Nb, C r , Mo , W, Mn, Fe, Ru, Co, Rh, Ni, Pd, Pt, Cu 
, Ag, Au, Zn, Cd, Al, In, Si, Sn, Pb, P, Sb, Stf^tn£*L-f 
, 1J1, RTf2m<07£mi±$!tii> 1 P pmJiTF-e&ofco 
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Mo 2 f-;v£,t,#mfc a ^SHb LX 5 — 3— K— 2 -f-^i^m^^iti-^ 

[mm] 
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#^mgl<^#^ #12 0 0 3-3 7 4 4 8 3 

£ffr#^" 50301822126 

ffl^W ^©^±0 0 0 9 5 

ffoKB ^J&l 5^1 1 B 5 0 
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